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Abstract: In order to understand the status of fish resources in the Beihai Yintan Marine Ranching sea area of Guangxi

Province, we conducted two acoustic surveys with a split-beam scientific echosounder (Simrad EK80) in March 2022 and January
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2023. We evaluated the fish density, fish biomass density and spatial distribution in the survey sea area by using echo integration
method combined with trawl sampling (Mesh size: 4.0 cmx2.5 cm). The results show that both in the artificial reef area and con-
trol area, the catches were mainly composed of small individuals (Average masses of individuals in 2022 and 2023 were 8.64 and
29.8 g, respectively). In March 2022, the average fish densities of acoustic evaluation species in the artificial reef area and control
area were 66 003 and 41 903 inds-km 2, respectively. The average fish biomass densities in the artificial reef area and control area
were 726.66 and 469.90 kg-km ™, respectively. In January 2023, the average fish densities of acoustic evaluation species in the arti-
ficial reef area and control area were 17 194 and 11 110 inds-km?, respectively. The average fish biomass densities in the artifi-
cial reef area and control area were 665.94 and 406.85 kg-km™, respectively. The artificial reef area showed a signifi-
cant fish catching effect. The fishery resources were distributed mainly in water layers below 5 m, and those in reef areas had a
wider vertical distribution range than those of the control area. The average target strength (TS) of the two survey voyages in the
artificial fish reef area were greater than that in the control area, and more single targets were detected in the artificial fish reef

area with a more concentrated distribution than in the control area. The results reveal the impact of artificial reefs on the redis-

tribution of fish resources.

Keywords: Marine ranching; Acoustic survey of fishery resources; Echo integration method; Swept-area method
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Fig. 1 Cross section map of Beihai Yintan Marine Ranching surveyed sea area

x1 RlFRAIY (Simrad EK80) WEEHARSHIZE
Table 1 Main technical parameters setting of scientific
echosounder (Simrad EK80)
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Table 2 Investigate vessel and net sampling settings
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Fig.2 Sv echo images of surveyed sea area

AEFRJE Sv [0k EE

Sv echogram after processing

I

2 4iff

IR R

2022 4F 3 J i A i B A SR AR 25 SRR UKk A )
102 Flr, fUdEfm2k 60 F . HFE 11 Fl | B
19 Ffr | HREEE 4 FpoFnsk 225 8 By 2023 4F 1 H
B I IOR AR A RUE UK A W 107 B, fLFE MR
75 . MRS 9 Bh . BESS 9 Bh . HREEDE 3 FPRISk R
JE11 R BR L, TCIR SRR N T A XA X
HRIX, 2 YRR B AR 20 38 32 2 LI /INRLAN A Oy 32
(2022 Fil 2023 4F AT R BT 5300 8.64 FiI
29.8g).

FET 0 AR, 2022 AR JE A IR A% 0l 137 3
WA (AR B ER2E | Sk ISRIREGZ)
{14 - 47 SRR 0088 AR A= 0 1 8 B 433l A 94 070 JF-km ™
1 812.54 kg'km?; 2023 4E A 500 26 831 FEkm ™
F1799.97 kg'km ™2, 2 WA ECRE R, BR
TR RIS, BA RS WESS  HRER
W2 (G N T DX ] 2 00 1 2 14 5 9% )
(4,

IKIRIERZE 0.5 m DL VI i T8 KZ 7
SR, A RN B Bl R O, Rl
WK A IS 52246, 2022 4 3 A
2023 4F 1 A i, 250 54 72 FAEY S
LR BUMEN AL . XS5 R A i R b

21



553 A RETEAE: VSRR SO RO B TR A 57
R3 FEFTETER by B
Table 3 b, value for acoustically assessed species
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KA pi vy K i
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Table 4 Density of various resources
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Table 5 Top 5 of percentages of species composition and biological information of catches in each survey

JAA ] GiES BT RELILSIS S RIINE
Investigation time Species Quantity percentage/% Mean body length/mm Mean body mass/g
Z K Parargyrops edita 61.62 65 16.9
SEBEA (148 Leiognathus ruconius 8.56 57 41
2022-03 JGWE Leiognathus brevirostris 4.77 90 11.7
M5 KA Apogon lateralis 3.53 58 2.8
Y13€4a Trachurus japonicus 3.26 78 14.5
JEBEAN R Leiognathus ruconius 19.24 49 11.7
ZK I Parargyrops edita 12.05 105 50.0
2023-01 A B4kl Lagocephalus lunaris 10.00 112 56.1
Bk Konosirus punctatus 5.61 138 52.5
KA LI, Loligo beka 5.30 61 12.6
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Fig. 4 Resource density of fish species assessed by acoustics at different cross-sections
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Fig.5 Resource density of fish species acoustically assessed in different water layers
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